
J  

turopaisches  Patentamt 

European:  Ratent  Office 

Office  eisropeen  des.  brevets 

©  Publication  number: 0  2 5 1   6 0 2  

A 2  

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Application  number:  87305488.6 

©  Date  of  filing::  19.06.87 

©  int.  CI.4:  F16D  6 5 / 2 4  

©  Priority:  2&06.8S  GB  86*5623  ©  Applicant:  LUCAS  INDUSTRIES  public  limited 
company 

©  Date  of  publication  of  application:  Great  King  Street 
07.01.88  Bulletin  88/01  Birmingham,  B19  2XF  West  Midlands(GB) 

©  Designated  Contracting  States:  ©  Inventor:  Taft,  Philip  Augustus 
BE  RT  GB  lir  9,  Beechwood  Close 

Cheswick  Green  B90  4HU(GB) 
Inventor:  Knight,  Michael  David 
16,  Stancroft  Grove 
Yardley  Birmingham,  B26  2JB(GB) 

©  Representative:  Walte,  Anthony  William  et  al 
MARKS  &  CLERK  Alpha  Tower  Suffolk  Street 
Queensway 
Birmingham  B1  1TT(GB) 

©  Brake  actuator. 

©  A  brake  actuator  has  a  body  (8)  containing  a  pair 
of  brake-applying  members  (10,  II)  which  may  be 
actuated  hydraulically  to  separate  the  friction  ele- 
ments  of  a  brake  into  engagement  with  a  rotatable 
braking  surface.  The  members  (10,  II)  are  intercon- 
nected  by  a  mechanism  in  the  form  of  a  shaft  (12)  of 
which  respective  end  portions  (13,  14)  are  provided 
with  reversible  threaded  portions  of  opposite  hand 
which  engage  corresponding  threads  (I0A,  HA)  within 
the  members  (10,  II),  the  shaft  being  constrained 
against  axial  movement  between  bearings  (16,  17). 
Any  excess  movement  of  one  of  the  members  rete- 

ntive  to  the  other  is  transmitted  to  that  other  member 
°such  as  to  cause  an  opposite  proportional,  usually 
\|  equal,  movement  of  said  other  member,  irrespective 
2  of  forces  arising  from  servo  effects  in  the  brake. D  
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BRAKE  ACTUATOR. 

This  irwerttiarr,  relates  to  a  brake  actuator  ittr 
tended  far  use?  primarily,  although  not  exclusively-, 
with  arr  internal  shoe  drum  brake  of  the 
leading/trailing  type,  usually  known  as  a  simplex 
brake. 

One  characteristic  of  drum  brakes  is  that  they 
operate  with  a  degree  of  self-energisation  or  servo 
derived  from  the  rotating  brake  drum  and  this  tends 
to  increase  the  braking  force  on  the  leading  shoe 
and  reduce  the  braking  force  on  the  trailing  shoe, 
as  is  well-  understooct.  A  result  of  this  is  that  the 
frictjorr  material  of  the  leading  shoe  wears  away  at 
a  faster  rate  than  that  of  the  trailing  shoe  with 
consequent  inconvenience  to  users  in  terms  of 
servicing  requirements. 

A  proposal  to  deal  with  the  unequal  wear  prob- 
lem-  is  illustrated  in  British  Patent  Nd.456238.  This 
provides  the  trailing  shoe  with  an  automatic  ad- 
juster  device  coupled  by  a  flexible  drive  element  to 
the  leading  shoe  so  that  adjustment  is  applied  in 
equal  amounts  to  both  shoes.  Although  this  par- 
tially  corrects:  the  unequal!  wear,  the  aforesaid  char- 
acteristic  of  unequal  braking  forces  at  the  respec- 
tive  shoes;  whictr  gv.es  rise  to  the  unequal  wear, 
remains:  unchanged: 

Another  partial  solution  to  the  problem  has 
been  attempted  by  using  friction  linings  of  different 
thickness  an:  the  leading  and  trailing  shoes,  but  this 
again  deals  with;  the  effect  of  the  problem  rather 
than  its  fundamental  cause  and  results  in  the  incon- 
venience  of  "handed"  shoes. 

In  a  further  prior  proposal,  a  hydraulic  actuator 
is  provided  with  opposed  pistons  having  different 
working  areas,  the  pistons  being  arranged  so  that 
the  larger  actuating  force  is  applied  to  the  trailing 
shoe.  Whilst  this  can  in  theory  balance  the  forces 
applied  respectively  to  the  leading  and  trailing 
shoes,  it  is  not  entirely  satisfactory  because  the 
geometry  of  the  brake  varies  during  use  and  it  is 
difficult  in  practice  to  match  the  forces  to  the 
theoretical  ideal. 

An  object  of  the  present  invention  is  to  provide 
an  improved  brake  actuator  which  enables  actuat- 
ing  forces  to  be  applied  to  the  braking  elements  of 
a  brake  in  a  more  balanced  manner  than  hitherto. 

According  to  the  present  invention,  a  brake 
actuator  comprises  a  body  carrying  a  pair  of  brake- 
applying  members  operable,  in  use,  to  separate 
friction  elements  into  braking  engagement  with  a 
@otatable  braking  surface,  said  members  being  in- 
terconnected  by  mechanism  which  acts  to  transmit 
any  excess  movement  of  one  member  relative  to 

the  other  to  that  other  member  such  as  to  cause  an 
opposite  proportional  movement  of  said  other 
member  irrespective  of  the  forces  applied  to  the 
members,  in  use,  by  said  friction  elements. 

5  In  one  convenient  arrangement,  the  brake-ap- 
plying  members  are  threadedly  engaged  with  re- 
spective  oppositely  handed  threaded  portions  of  a 
shaft  mounted  for  rotation  but  axially  constrained 
relative  to  said  body,  whereby  said  excess  move- 

70  ment  of  one  member  causes  rotation  of  the  shaft 
and  consequent  proportional  opposite,  and  prefer- 
ably  equal,  movement  of  the  other  member. 

Typically,  axial  constraint  of  the  shaft  is  af- 
forded  by  opposed  faces  of  a  flange  of  the  shaft 

Ts  reacting,  preferably  by  way  of  anti-friction  bearings, 
against  adjacent  opposed  faces  fixed  relative  to  the 
housing. 

The  invention  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 

20  drawings  in  which:- 
Figure  I  is  an  end  elevation  of  an  internal 

shoe  drum  brake  incorporating  an  actuator  in  ac- 
cordance  with  the  invention,  and 

Figure  2  is  a  longitudinal  cross-section  of  the 
25  actuator  of  the  brake  of  Figure  I. 

The  brake  illustrated  in  Figure  1  has  a  back 
plate  I  upon  which  are  mounted  a  pair  of  brake 
shoes  2  and  3,  of  which  one  pair  of  adjacent  shoe 
ends  engages  a  fixed  abutment  4  secured  to  the 

30  back  plate.  An  actuator  5  is  fixed  to  the  back  plate 
between  the  other  pair  of  adjacent  shoe  ends  and 
is  operable  to  expand  the  shoes  2  and  3  into 
braking  engagement  with  a  rotatable  brake  drum 
(not  shown)  against  the  action  of  shoe  return 

35  springs  6  and  7.  Because  only  one  pair  of  shoe 
.  ends  is  actuated,  the  brake  acts  in  a  leading/trailing 

configuration  and,  for  a  direction  of  drum  rotation 
indicated  by  the  arrow  R,  the  shoe  designated  L 
will  act  as  the  leading  shoe  and  that  designated  T 

40  acts  as  the  trailing  shoe.  A  conventional  brake  of 
this  type  is  subject  to  the  disadvantages  enumer- 
ated  above  and  these  are  alleviated  by  the  actuator 
of  the  invention  which  will  now  be  described  in 
more  detail  with  reference  to  Figure  2  of  the  draw- 

45  ings. 
The  actuator  5  comprises  a  body  8  having  a 

through  bore  9  which  is  stepped  at  two  locations  to 
form  a  larger  diameter  bore  portion  9A,  an  inter- 
mediate  bore  portion  9B  and  a  smaller  diameter 

50  bore  portion  9C.  The  bore  portions  9A  and  9C 
contain  respective  tappets  in  the  form  of  hydraulic 
pistons  10  and  II,  of  which  the  piston  10  has  a  larger 
cross-sectional  area  subjected  to  hydraulic  fluid 
pressure  than  the  piston  9,  the  piston  10  engaging 
and  actuating  the  shoe  2  and  the  piston  II  engaging 
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ana  actuating  the  shoe  3  (Figure  l).  The  pistons  are 
hollow  and  provided  with  internal  reversible  threads 
K)A,  IIA  respectively  of  opposite  hand  and  the  pis- 
tons  are  interconnected  by  a  shaft,  indicated  gen^ 
erally  at  12,  the  shaft  being  provided  with  oppositely 
extending  threaded  portions  13,  14  corresponding  to 
and  engaged  with  the  respective  threads  in  the 
pistons.  The  shaft  12  is  provided  with  a  central 
radially  extending  flange  15,  the  oppositely  facing 
surfaces  of  which  are  engaged  respectively  with 
roller  bearings  16,  17  which  also  bear  against  re- 
spective  relatively  fixed  hardened  inserts  18,  19.  The 
insert  18  abuts  a  shoulder  20  formed  by  the  step  in 
the  cylinder  which  forms  the  smaller  diameter  bore 
portion  9C  and  the  intermediate  bore  portion  9B 
has  an  internally  threaded  portion  9D  which  re- 
ceives  an  externally  threaded  nut  member  21  sur- 
rounding  the  shaft  and  acting  to  urge  the  assembly 
of  the  shaft  12,  bearings  16,  17  and  hardened  inserts 
18,  19  firmly  into  engagement  with  the  shoulder  20 
in  order  to  constrain  the  shaft  12  against  axial 
movement  relative  to  the  body  5  whilst  at  the  same 
time  permitting  rotation  of  the  shaft  by  way  of  the 
bearings  16,  17. 

In  order  to  actuate  the  brake,  hydraulic  fluid 
under  pressure  is  supplied  to  the  intermediate  bore 
portion  9B  and  urges  the  pistons  10  and  II  in 
opposite  directions  outwardly  of  the  body  to  ex- 
pand  the  brake  shoes  2  and  3.  Because  of  the 
interconnection  between  the  pistons  provided  by 
the  oppositely  handed  reversible  threads  of  the 
pistons  and  shaft  12,  axial  movement  of  the  two 
pistons  will  tend  to  rotate  the  shaft. 

However,  since  the  brake  has  a  leading/trailing 
configuration,  the  wear  rate  of  the  leading  shoe 
actuated  by  the  piston  II  may  be  greater  than  that 
of  the  shoe  2  and  an  excess  of  movement  of  the 
piston  II  relative  to  the  piston  10  will  then  be  neces- 
sary  in  order  to  apply  the  worn  leading  shoe 
against  the  drum.  This  excess  movement  will  be 
translated  by  rotation  of  the  shaft  12  into  an  equal 
movement  in  the  opposite  direction  of  the  piston  10, 
so  that  both  pistons  move  through  the  same  actuat- 
ing  distance.  Any  additional  force  arising  on  the 
leading  shoe  as  a  result  of  the  servo  effect  of  the 
drum  on  that  shoe  is  transmitted,  by  rotation  of  the 
shaft  12,  to  the  trailing  shoe,  supplementing  the 
actuating  force  on  that  shoe.  The  wear  rates  of  the 
leading  and  trailing  shoes  are  thereby  substantially 
equalised  so  that  the  necessity  for  the  various 
compensatory  practices  which  have  hitherto  been 
necessary  is  largely  obviated. 

Although  in  the  embodiment  described  the  pis- 
tons  10  and  II  are  of  unequal  diameters,  it  will  be 
understood  that  equal  diameter  pistons  may  be 
employed  and  means  alternative  to  the  shoulder  20 
will  then  be  necessary  to  restrain  the  shaft  12 
against  axial  movement.  Such  means,  could,  for 

example,  be  an  additional  nut  equivalent  to  the  nut 
21  disposed  at  the  opposite  side  of  the  flange  15 
and  engaging  a  corresponding  thread  in  the  hous- 
ing.  It  would  be  possible  to  provide  the  external 

5  surface  of  the  flange  15  with  a  worm  or  other 
suitable  formation  for  engagement  with  a  pinion  for 
example  to  enable  the  shaft  to  be  rotated  manually. 
This  arrangement  could  be  particularly  important 
when,  in  accordance  with  another  alternative  em- 

to  bodiment,  at  least  one  of  the  pistons  is  provided 
with  automatic  adjustment  means  to  compensate 
for  shoe  wear  in  conventional  manner.  The  rollers 
16  and  17  may  be  replaced  by  other  low  friction 
devices  such  as  washers  provided  with  a  low  frie- 

rs  tion  coating,  for  example. 
For  the  majority  of  applications  of  the  invention, 

the  compensatory  effect  of  the  connecting  mecha- 
nism  on  the  tappet  which  moves  least  will  be  equal 
to  the  excess  movement  of  the  other  tappet.  The 

20  nature  of  the  mechanism  could,  however,  be  varied 
to  produce  a  greater  or  less  compensatory  effect, 
as  required.  In  the  case  of  the  mechanism  de- 
scribed  having  oppositely-handed  threads,  the 
pitch  of  the  respective  threads  of  the  two  threaded 

25  connections  at  the  pistons  may  be  different. 
In  a  further  alternative  arrangement  applicable 

to  a  drum  brake,  a  sliding  wheel  cylinder  may  be 
employed,  with  the  cylinder  body  slidtngly  moun- 
ted  on  the  backplate  and  engaging  one  shoe,  and  a 

30  piston  slidably  mounted  in  the  body  and  engaging 
the  other  shoe.  The  force-transmitting  mechanism, 
conveniently  in  the  form  of  a  shaft  similar  to  shaft 
12  of  the  illustrated  embodiment,  may  then  inter- 
connect  the  slidable  body  and  piston,  whilst  being 

35  axially  constrained  by  fixed  structure,  to  provide 
the  compensatory  effect  described  above. 

It  would  be  possible  to  incorporate  the  actuator 
of  the  invention  in  a  disc  brake  in  which  unequal 
pad  wear  problems  occur  for  various  reasons. 

<to  Thus,  in  the  particular  example  of  a  reaction-type 
disc  brake  in  which  one  pad  is  directly  actuated 
and  the  other  indirectly  actuated  by  reaction  of  the 
directly  actuated  pad  against  the  disc,  in  known 
manner,  the  force  transmitting  mechanism,  which 

45  may  be  similar  to  the  drive  shaft  12,  could  be 
disposed  between  the  fixed  caliper  body  containing 
the  actuator  piston  and  the  sliding  caliper  which 
applies  the  indirectly  actuated  pad  so  that  by  the 
action  of  the  oppositely  handed  threads  described 

so  above,  one  of  the  pads  may  be  screwed  outwardly 
in  accordance  with  the  actuating  movement  of  the 
other  pad.  The  actuator  of  the  invention  may  also 
be  employed  in  a  frame  type  disc  brake  caliper 
having  a  fixed  body  containing  opposed  actuating 

55  pistons,  the  drive  shaft  12  then  acting  between  the 
opposed  pistons. 
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uiaims 

L  A  brake  actuator  comprising  a  body  (8)  carry- 
ing  a  pair  of  brake-applying  members  (10,  11}  op- 
erable,  in  use,  ta  separate  friction  elements  (2,  3> 
into  braking  engagement  with  a  rotatabfe  braking 
surface,  characterised  by  mechanism  (12)  intercon- 
necting  said  members  (10,  II)  and  acting  to  transmit 
any  excess  movement  of  one  member  (10,  II)  rela- 
tive  to  the  other  (10,  II)  to  that  other  member  such 
as  to  cause  an  opposite  proportional  movement  of 
said  other  member  irrespective  of  the  forces  ap- 
plied  to  the  members  (I0„  II),  in  use,  by  said  friction 
elements  (12;  13). 

2.  An  actuator  according  to  Claim  t  charac- 
terised  in  that  the  brake-applying  members  (10,  If) 
are  threadedly  engaged  with  respective  oppositely 
handed  threaded  portions  (13,  14)  of  a  shaft  (12) 
mounted  for  rotation  but  axially  constrained  relative 
to  the  body,  whereby  excess  movement  of  one 
member  (10,  II)  causes  rotation  of  the  shaft  and 
consequent  proportional  opposite  movement  of  the 
other  member. 

3.  An  actuator  according  to  Claim  I  or  Claim  2 
characterised  in  that  said  movements  of  the  brake- 
applying  members  (10,  II)  are  equal. 

4.  An  actuator  according  to  Claim  2  or  Claim  3 
characterised  in  that  axial  constraint  of  the  shaft 
(12)  is  afforded  by  opposed  faces  of  a  flange  (15)  of 
the  shaft  reacting  against  adjacent  opposed  faces 
fixed  relative  to  the  housing  (8). 

5.  An  actuator  according  to  Claim  4  charac- 
terised  in  that  anti-friction  bearings  (16,  17)  are  dis- 
posed  between  said  flange  (15)  faces  and  the  fixed 
faces  against  which  they  react. 

6.  An  actuator  according  to  any  one  of  the 
preceding  claims  characterised  in  that  said  brake- 
applying  members  (10,  II)  are  hydraulic  pistons. 

7.  An  actuator  according  to  Claim  6  charac- 
terised  in  that  said  pistons  (10,  II)  have  different 
sross-sectional  areas  subjected  to  hydraulic  actuat- 
ng  pressure. 

8.  An  actuator  according  to  Claim  6  charac- 
terised  in  that  said  pistons  (10,  II)  have  equal  cross- 
sectional  areas  subjected  to  hydraulic  actuating 
Dressure. 

9.  An  actuator  according  to  Claim  2  charac- 
erised  in  that  the  body  (8)  has  respective  end 
aortions  of  different  internal  diameters  housing  said 
xake-applying  members  (10,  II),  and  an  intermedi- 
ate  portion  having  a  greater  diameter  than  the 
smaller  diameter  one  of  said  end  portions,  said 
shaft  having  a  flange  (15)  disposed  within  said  inter- 
nediate  body  portion  and  reacting,  at  one  side 
hereof,  against  a  shoulder  (20)  formed  at  the  junc- 
ion  between  said  smaller  diameter  and  intermedi- 
ite  body  portions  and  at  its  other  side  against  an 

abutment  member  (21)  screwed  into  an  internally 
threaded  end  part  (9D)  of  the  intermediate  body 
portion!  remote  from  said  smaller  diameter  portion. 

KL  An  actuator  according  to  Claim  9  charac- 
s  terised  in  that  antr-friction  bearings  (16,  17)  are  dis- 

posed  between  the  respective  sides  of  the  flange 
(15)  and  inserts  (18,  19)  located  respectively  against 
said  shoulder  (20)  and  abutment  member  (21). 

II.  An  actuator  according  to  any  one  of  Claims 
to  2  to  10  characterised  in  that  the  pitches  of  the 

screw  threads  (13,  14)  are  the  same. 
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